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PROBLEM TO BE SOLVED: To provide a micro focus X- ....... 

ray generating tube that is made to have long life time by ^Wflv 
reducing the gas discharge from the surface which is 
exposite to the vacuum side of the high-voltage socket 
section and by operating the filament under high vacuum 
and that is capable of improving the voltage resistance. 
SOLUTION: A ceramic shell 10, having little gas 
discharge, is formed at the portion facing the vacuum 
side of the high-voltage socket 4 of a high-voltage 
terminal that impresses a high voltage on the micro 
focus X-ray tube. An inner form is formed by epoxy resin 
or the like, in a state in which each electrode (a ring 
electrode 1 , a ring electrode 2 and a pin electrode 3) is 
arranged inside the shell. Or the ceramic shell 10 of the 
same shape as above and the inner resin section are 
made separately, and after jointing between them by 
elastic adhesive or the like, a flange is adhered. A high 
voltage is impressed on the filament 9 and on the grid, 
which is the electron generating source 8, from the 
above each electrode. 
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* NOTICES * 




JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] In the micro focus X-ray generator which determines a direction with deflecting 
system, is made to accelerate the electron emitted from the cathode filament by the high 
voltage, is completed with an electron lens, is made to collide with an anode plate target, and is 
made to generate an X-ray The high-pressure socket section which has the socket made of 
resin which was fabricated inside the shell made from a ceramic with little [ in order to impress 
said high voltage to an electrode ] emission gas formed all over the vacuum side of the exterior 
of a high-pressure socket, and its shell, and fixed, The micro focus X-ray generator 
characterized by having the high-pressure plug section which has the plug made of resin 
fabricated by the insertion part of the high-pressure plug inserted in said socket made of resin. 



[Translation done.] 
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JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] With respect to industrial use X-ray inspection equipment, the X-ray 
plant for analysis, a medical X-ray plant, etc., impress the high voltage, accelerate the emission 
electron, converge with an electron lens, and especially this invention is made to collide with an 
anode plate target, and relates to the micro focus X-ray generator made to generate an X-ray. 
[0002] 

[Description of the Prior Art] The technique of observing a detailed internal structure by the 
destructive-inspection-ed method is demanded in each field. For example, the internal defect 
etc. is investigated using the X-ray tube which has a minute focus for development of semi- 
conductor packaging, or mounting inspection and QA. With open sand mold structure, this X-ray 
tube uses a tungsten plate with thin thickness for a target, drives into this target the electron 
beam which it converged, and emits the X-ray generated there. In order to observe the detailed 
structure of the Banking Inspection Department article, what has a detailed focal dimension is 
used. This X-ray tube is called a micro focus X-ray tube, it is made to converge with an electron 
lens, and it drives into a minute field with a dimension [ on a target ] of 1-200 micrometers the 
electron beam which left hot cathode within the vacuum housing, and uses the X-ray produced 
there. What can carry out [ very small ]Hzing especially of the focal dimension among micro 
focus X-ray tubes is a thing of the type called an open sand mold. The micro focus X-ray tube 
of an open sand mold possesses the breaker style and evacuation pump of a vacuum housing, 
and has the description that hot cathode and target material are exchangeable. For this reason, 
it is possible to raise the temperature of hot cathode with the micro focus X-ray tube of an open 
sand mold at the sacrifice of the life of hot cathode or a target, to make a focal dimension 
detailed or to make a focal dimension detailed high tube voltage and on condition that the high 
tube electric current. The micro focus X-ray tube of an open sand mold is classified into two 
types further called a transparency mold and a reflective mold. With a transparency mold, to 
seeing from a target side and an electron beam and an output X-ray being located in the 
opposite side, it sees from a target side and an electron beam and an output X-ray are located in 
the same side in a reflective mold. The device in which a transparency mold and a reflective mold 
converge an electron beam on the minute field on a target, and make the focal dimension of an 
X-ray detailed is the same. The micro focus X-ray generators which consist of hosts PC 29 are 
indicated to be the open sand mold micro focus X-ray tube which showed the cross section to 
drawin g 2 , the high-voltage generator 26, a vacuum pump 28, and the controller 27 that controls 
the whole system. This micro focus X-ray tube is the vacuum housing 20 which has the breaker 
style exhausted by the vacuum with the vacuum pump 28, high-pressure plug 4a is inserted in 
the high-pressure socket 4 of the cathode section, and the negative high voltage is impressed to 
a filament 9 and a grid 15 from the high-voltage generator 26 through a cable 13. And the 
perforated anode plate 16 which has the hole through which an electron passes in the center, 
and was connected with the vacuum pipe 19 is attached in a vacuum housing 20, and is 
maintained at touch-down potential. The electron which the current was passed by the filament 
9 and emitted to it from the filament 9 is pulled out by the grid 15, and is accelerated by the 
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perforated anode plate 16^Wd it becomes an electron beam 18, a trcWWIing direction is adjusted 
by deflecting system 17, and the accelerated electron runs the inside of a vacuum pipe 19. And 
with the convergence coil 21^ prepared in York 22, it converges on the electron beam 18 of a 
minute path, and collides with a target 23. Drawing 2 showed both which can use transparency 
X-ray 24 which has arranged the target 23 perpendicularly and penetrated it, and the reflected 
X-rays 25 which inclined, have arranged the target 23 and were reflected on account of 
explanation. In the case of a transparency mold, a tungsten with a thickness of about 50 
micrometers is used, or the target 23 is forming the target 23 directly in the X-ray output 
aperture. Moreover, as for X filament affair of a micro focus X-ray tube, 30-225kV and the tube 
electric current are used for tube voltage, and, as for the focal dimension, the about 1-200- 
micrometer thing is used about -2mA. 
[0003] 

[Problem(s) to be Solved by the Invention] Although the micro focus X-ray generator is 
constituted as mentioned above, the thing of a configuration as shows the high-pressure socket 
section for impressing the negative high voltage to a cathode side conventionally to drawing 3 is 
used. The high-pressure socket 4 fabricated by the resin of an epoxy system by the flange 5 
used as touch-down potential, the filament 9 of the electronic generation source 8 prepared in a 
part for the point of the container liner, the ring-like ring electrode 1 for impressing an electrical 
potential difference to a grid 1 5 and the ring electrode 2 t and the pin electrode 3 projected in the 
shape of a pin in the center section are formed, and shaping connection is made through lead 
wire 6 at the pin 7 from each of that electrode. On the other hand, the high-pressure plug 
section has introduced the high voltage into a vacuum by the plug configuration at the tip of a 
high-voltage cable being manufactured by the configuration as shown in drawing 4 for 
compatibility, and using this cable. This high-pressure plug section passes along the core of 
high-pressure plug 4a that the high-pressure lead wire from a cable 13 was bound in the 
connection color 12, and was fabricated by epoxy system resin, it connects with electrode 3a 
corresponding to the pin electrode 3 of the high-pressure socket 4 prepared at the tip, and 
electrode 1a corresponding to the ring electrode 1 through an insulating material 11 at electrode 
2a corresponding to a ring electrode, and each electrode is prepared on the supporter 14. 
However, since the ingredient of the high-pressure socket 4 put to the vacuum side of the high- 
pressure socket section is fabricated by the resin of an epoxy system, there are many gas 
evolutions from the front face, and there is a problem that it is difficult to carry out the vacuum 
housing 20 of a micro focus X-ray tube more than a 1x10-8Torr base. Therefore, it cannot 
respond to the reinforcement of a filament 9. Moreover, if the material of the high-pressure 
socket 4 whole is made the product made from a ceramic with little emission gas used by the 
high vacuum, when equipping with the high-pressure plug section, each electrode (electrode 1a, 
electrode 2a) of the high-pressure plug section is worn inside the high-pressure socket 4, a 
metal powder is generated, and there is a problem of starting poor withstand voltage by the 
metal powder. 

[0004] It is make in view of such a situation, this invention has few gas evolutions from the 
ingredient front face of the high pressure socket 4 put to the vacuum side of the high pressure 
socket section, and further, when equip with the high pressure plug section, even if each 
electrode (electrode 1a, electrode 2a) of the high pressure plug section is wear inside the high 
pressure socket 4, it aims at offer the micro focus X-ray generator it was made not to generate 
a metal powder. 
[0005] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, the micro 
focus X-ray generator of this invention In the micro focus X-ray generator which determines a 
direction with deflecting system, is made to accelerate the electron emitted from the cathode 
filament by the high voltage, is completed with an electron lens, is made to collide with an anode 
plate target, and is made to generate an X-ray The high-pressure socket section which has the 
socket made of resin which was fabricated inside the shell made from a ceramic with little [ in 
order to impress said high voltage to an electrode ] emission gas formed all over the vacuum 
side of the exterior of a high-pressure socket, and its shell, and fixed, It has the high-pressure 
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l^^lg made of resin fabricated by the inset^^f 



plug section which has the^Pug made of resin fabricated by the inser^PTpart of the high- 
pressure plug inserted in said socket made of resin. 

[0006] Since the micro focus X-ray generator of this invention is constituted as mentioned 
above, prepared the shell made from a ceramic with little emission gas in the external surface 
put to the vacuum of the high-pressure socket section, fabricated the socket made of resin 
inside the shell and has fixed inside, its gas evolution from the ingredient front face of the shell 
made from a ceramic decreases, and it can raise a degree of vacuum. Therefore, reinforcement 
of a filament can be attained. Furthermore, when equipping with the high-pressure plug section, 
even if each electrode of the high-pressure plug section is worn inside a high-pressure socket, 
for the socket made of resin, a metal powder is not generated, and withstand voltage can 
improve, and can stabilize and use it. 
[0007] 

[Embodiment of the Invention] One example of the micro focus X-ray generator of this invention 
is explained referring to drawing 1 . Drawing 1 is drawing showing the cross section of the high- 
pressure socket section of the micro focus X-ray generator of this invention. The structure of 
the high-pressure socket 4 differs from the equipment which shows this micro focus X-ray 
generator to conventional drawing 2 , and others are the same. The high-pressure socket section 
of this equipment consists of [ the amount of / the flange 5 attached in a vacuum housing 20, 
the high-pressure socket 4 attached in it, the ceramic shell 10 which was fabricated by the front 
face put to the vacuum of the high-pressure socket 4, and fixed, and / of the high-pressure 
socket 4 / point ] the ring electrode 1 and the ring electrode 2 by which mold laying under the 
ground was carried out, a pin electrode 3, its lead wire, and a pin 7 of an output terminal. 
[0008] The high-pressure socket section is carrying out shaping fixing of the ceramic shell 10 
with few gas evolutions at the part put to the vacuum of the high-pressure socket 4. The interior 
of the high-pressure socket 4 is fabricated using epoxy system resin. The ring electrode 1 laid 
underground, the ring electrode 2, and a pin electrode 3 are formed in the location corresponding 
to electrode 1a of the high-pressure plug section shown in drawin g 4 , electrode 2a, and 
electrode 3a, and the negative high voltage is impressed to the filament 9 and grid 15 of the 
electronic generation source 8 through lead wire 6 and a pin 7. Each electrode disposition 
supports the electrode of the high-pressure plug section inserted there, and it opts for it by 
specification from compatibility with other equipments. 

[0009] The high-pressure socket 4 makes the shell made from the ceramics which carried out 
the configuration of the part which faces a vacuum side first, and fabricates an inside 
configuration in the condition of having arranged each electrode in it, with epoxy system resin 
etc. Or the shell of the same configuration as the above and an inside resin part are 
manufactured separately, and between each is manufactured by joining with elastic adhesives 
etc. 

[0010] Next, actuation of this micro focus X-ray generator is explained with reference to drawing 
2 . First, the high-pressure socket 4 is equipped with high-pressure plug 4a. At this time, since 
the inside of the high-pressure socket 4 is made by having been fabricated by epoxy system 
resin, even if the electrodes 1 a, 2a, and 3a prepared at the tip of high-pressure plug 4a contact 
epoxy system resin, it cannot scatter metaled powder etc. and can equip the high-pressure 
socket 4 with high-pressure plug 4a. Next, the vacuum housing 20 of an open sand mold is 
opened wide, and a filament 9 is exchanged for a new thing. And a vacuum housing 20 is closed, 
and it rough-lengthens with a rotary pump, next a turbo molecular pump is used, and the inside 
of a vacuum housing 20 is exhausted to a vacuum. At this time, gas emits also from the front 
face of each part article in a vacuum housing 20. Usually, as for each part article, aluminum, few 
metals, for example, the stainless steel, of a gas evolution, nickel-chromium steel, etc. are used. 
The resin of an epoxy system is used, and the degree of vacuum in a vacuum housing 20 did not 
go up the front face put to the vacuum of the conventional high-pressure socket 4 by the gas 
evolution from this part, but it was struck by that are operating the micro focus X-ray tube with 
the low degree of vacuum, and a filament 9 evaporates, and coincidence by the internal gas 
molecule, it became thin and became thin, and the life was short and was in the condition that a 
filament 9 must be exchanged every about 200 hours. Since shaping fixing of the ceramic shell 
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with few gas evolutions is^^ied out, as for the gas evolution from l^^ront face, the front face 
put to a vacuum has very few high-pressure sockets 4 used for this micro focus X-ray 
generator, therefore they can make the degree of vacuum in a vacuum housing 20 it more than a 
1x10-8Torr base. The life of a filament 9 can be lengthened by it. Next analyte is set to a 
sample base. And X filament affair is set up with a controller 27, and the negative high voltage is 
impressed [ in an X-ray emission carbon button ] to ON from Electrodes 1a, 2a, and 3a through a 
cable 13 with ** at a filament 9 and a grid 15 through the ring electrode 1 of the high-pressure 
socket 4, the ring electrode 2, and a pin electrode 3 with three lead wire by which mold was 
carried out into high-pressure plug 4a from the high-voltage generator 26. The X-ray tube 
heating current of the control panel of a controller 27 is adjusted, and if the current passed on a 
filament 9 is made to increase, an electron will be emitted from a filament, and it will be pulled 
out by the grid 15, will be accelerated by the high electric field of a between [ the perforated 
anode plates 16 of touch-down potential ], and will go into a vacuum pipe 19 through the hole of 
the core of the perforated anode plate 16. The travelling direction is adjusted, with deflecting 
system 17, the accelerated electron serves as an electron beam 18, runs, with the convergence 
coil 21 prepared in York 22, serves as the electron beam 18 of the diameter of minute, and 
collides with a target 23. An X-ray penetrates a radioparency aperture from X line source of the 
minute focus of a target 23, and it emanates outside. And the X-ray which penetrated the 
sample is televised by the X-ray image receptor, and the output signal is adopted to a controller 
1 7, and is displayed or recorded on a host's PC 29 monitor. 
[0011] 

[Effect of the Invention] The micro focus X-ray generator of this invention is constituted as 
mentioned above, since it uses ceramic shell with few gas evolutions for the front face put to the 
vacuum of a high-pressure socket, can operate a micro focus X-ray tube by the high vacuum, 
and can carry out reinforcement of a filament. Moreover, since epoxy system resin is fabricated, 
when inserting a high-pressure plug, since the electrode prepared at the tip of a high-pressure 
plug does not produce a metal powder by contact, it can be stabilized inside the high-pressure 
socket equipped with a high-pressure plug, without becoming poor insulation, and can impress 
the high voltage to it. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is drawing showing one example of the micro focus X-ray generator of this 
invention. 

[ Drawin g 2] It is drawing showing the configuration of a micro focus X-ray generator. 
[ Drawing 3] It is drawing showing the cross section of the high-pressure socket section of the 
conventional micro focus X-ray generator. 

[ Drawing 4] It is drawing showing the high-pressure plug section of the conventional micro focus 
X-ray generator. 
[Description of Notations] 

1 — Ring electrode 
1a — Electrode 

2 — Ring electrode 
2a — Electrode 

3 — Pin electrode 
3a — Electrode 

4 — High-pressure socket 
4a — High-pressure plug 

5 — Flange 

6 — Lead wire 

7 — Pin 

8 — Electronic generation source 

9 — Filament 

10 — Ceramic shell 

1 1 — Insulating material 



[Translation done.] 
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